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Differentintion Review FIvohlems

In each of Questions 1-20 a function is given. Choose the alternative that is the
derivative, % , of the function.
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16.

vy =1In (sec x + tan x)
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(A) —csc2xcot2x B) 4 008 Ox (C) —4csc2xcotlx

cos2x
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y=e*cos2x

(A) —e*(cos 2x + 2 sin 2x)
(B) e*(sin 2x —cos 2x)
(€C) 2e*sin2x

D) —e(cos 2x + sin 2x)
(E) —e™sin2x



17. y = sec(x) .
(A) 2secx (B) 2secxtanx (C) 2sec’xtanx

D) sec’xtan’x (E) tanx

18, y=xIn’x
" 3In*x . :
(A) M) 3In’x (C) 3xln*x+In*x
x

D) 3nx+1) (E) none of these
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In each of Questions 21-24, y is a differentiable function of x. Choose the alternative
that is the derivative 2 |
’ is the derivative —=.
2L x* -y =1
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22 x+cos(x+y)=0 :
' X
(A) csc(x+y) -1 ®B) cscx+y) (C) m
D 1 : 1 —sinx
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23. sinx—cosy—2=0 _
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(A) —cotx ®) —cot y (© siny
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24, 3x~2xy + 5y’ =1

Ay gy 2T s
(A) x5y (B) Sy—x (€©) 3x+5y
3
() 3xtdy (E) none of these
X

26. If f{x) = x* — 4x* + 4x* - 1, then the set of values of x for which the derivative equals
ZEro is

@A (L2} By {0,-1,-2} (O {-1,42}
®) {0} (®) {0,1,2}

27. I f(x) = 16+/x , then f"(4) is equal to

@ 2 ® -6 © 4 D2 ®
28. If fix) = In &7, then f"(3) is
(A) —é By -1 €y 3 D) 1 (E) none of these

29. If a point moves on the curve x* + y* = 25, then, at (0, 5), %3—’ is

1 1
a) 0 (@) 3

(C)y 5 ()] —"5— (E) nonexistent
31. If f(x)=5" and 5'™ =5.016, which is closest to f'(1)?
(A} 0.016 B 1.0 €) 5.0 (D) 8.0 () 320

32. If y= e'(x - 1), then y"(0) equals

(A) -2 @ -1 (© 0O o 1 (E} none of these
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3.1 f(x)=< x~1 """ ", which of these statements are true?
' ' 4, x=1 '
L. 1115,111 f(x) exists. _

. I fis continwous atx =1.
I fis d1fferent1ab1e atx=1:

(A) none (B) Tonly © IandIIonly
) Iandrﬂ_only. ® 1T and I

2 , B _ T
40 If g(x) Xy xs3 , which of these statements are true?
6x 9,x>37 " S R
L 13_1)'%1_g(x) exists.
O gis continilous atx = 3. "
lI[ gis d1ffercnt1ab1e atx = 3

(A) Tonlys  (B) 11 only (C) IlI only
(D) TIandII only (E) LI, aIld HI

41 The function f&x)y =2 on [—8 8] does not satlsfy the condltlons of the Mean Value
Theorem because ‘ TR o

(A) f(O) is not defined” - ~(B) " f(x)is.not c'd'ritmuous on [—8 8]
{C) f'(~1) does not exist (D) . f(x) is not defined for x < 0
(E) - £'(0) does not exist T ;

- 42, Hf(x) = 2x° - 6x, at what point on the interval 0 < x <+/3 , if any, is the tangent to the
curve parailel to the secant line on that interval? - | |

(A) 1 ® -1 () N D 0 (B nowhere

43, Eh is the inverse function of fand if f(x) = % , then A'(3) =

) 1
@ ®» - © é ® 3 ® 9

45. 1f sin(y) = ay _
sin{xy) = x, then i
(A) sec(m)  (B) E%C(xy—) L (© i“’%ﬁ:_y

@) 1+ sec(xy)

. (E) sec(xy)—1
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60.

61.

62.

63.

¢4,

x| f|1flsg] g
0 2]1]5]4
113 {2[3]-3
2 5 13]1] -2
31040

IfA=f+2g thenA'(3) =
Ay -2 ®B) 2 ) 7 (D)
IfB=f.g then B'(2) =

(4) -20 By -7 © -6

D= :;—,theﬁ D)=

@ L ®m 1 o
If H(x)=+[f(x),then H'(3) =

(A) i (B) EJ_I_—O' (€ 2
I K(x) = (i) (x), then K'(0) =

w = ® - © 2
If M(x) = f(g(x)), then M (1) =

D) i ()

A -2 ® -6 (© 4 ® 6 (&

If P(x) = f(x*), then P'(1) =

(A) 2 @ 6 € 8 (D)

If S(x) =f'(x), then §'(3) =

1
Ay -2 B ¢ (©)

.
L
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- In Questions 57-64, differentiable functions f and g have the values shown in the
fable,



65. The graph of g’ is shown here. Which ¥

66.

67.

- (A) Z2only
*(B) 2and5

68.

(B) fl@=0.

of the following statements is (are) true A
of gatx=a?
g
I. gis continuous. P
II. g is differentiable. ! _p
III. gis increasing. a

(A) Tonly (B) I only (C) TandIII only
(D) 1Iand III only (E) L1, andIII

A function f has the derivative shown. _
Which of the following statements A
must be false? '

(A) fis continuous at x = a.

(C) fhas a vertical asymptote at x = a.
(D) fhas a jump discontinuity at x = a.
(E) fhas aremovable discontinuity

- atx=a.

The functlon Jfwhose graph is shown ¥
hasf'=0atx= :

(C) 4and7
D) 2,4,and7
(E) 2,4:5,and7

A differentiable function fhas the values shown. Estimate f*(1.5).

L i R i
fo | 8 [ 10 | 14 [ 22

-(A) 8 | ®) 12 (© 18 (D 40 - (E) 80
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69. Water 1s|poured into a conical reservoir at
a constant rate. If i(?) i is the rate of change
of the depth of the water, then his

(A) constanf -

(B) linear and increasing
(C) linear and decreasing .
(D) nonlinear and increasing
(E) nonlinear and decreasing

Usc the figure to answer Questiofis
70-72. The graph of f consists of two

Ly . l .
11ne segments and a semlc1rcle A A o
70.f(.x)—0f0rx— o 7
. (A) 1only ' : /,\ sy
(B) 2only T Y : :
(C) 4only
(D) 1and4
(E) 2and6’

71. f'(x) does not exist for x =

(A) lonly . (B) 2only (C) land2
(D) 2and6 (E) 1,2,and 6

72. f'(5) =

1 1
@ - ® 5 © 1 ® 2 (® B

73. Athow many points on the interval [-5,5] is a tangent to y = x + cos x parallel to the
secant 11ne‘7

(A) none B) 1 © 2 D)y 3 ~ (E) more than 3
74. From the values of f shown, estimate f'(2).

x| 192 | 194 | 196 | 198 | 2.0
f@ | 600 | 500 | 440 | 410 | 400

(A) -0.10 B) -0.20 © -5 B -10 (E) -25



77. The table below shows some points on a function f that is both continuous and
differentiable on the closed interval [2,10].

x | 21 4] 6 | 8 10
fo | 30 | 25 20 | 25 30

Which must be true?

(A) f)>0for2<x<10

B) f'©®=0

© f'@>0

(D) The maximum value of fon the interval [2,10] is 30.
(E) For some value of x on the interval {2,10} f’(x) = 0.

78. If fis differentiable and difference quotients overestimate the stope of fat x = a for
all & > 0, which must be true?

A fl@>0 B) ff@<0 €) fa)>0
Dy <0 (E) none of these

83, Tf () = -

x2+1

_=x . T2x
@ o ® ) © g

and g(x) = ~/x , then the derivative of f(g(x)) is

1 1
D) (x+1D? (E) 2x(x+1)

- 84, If f(a) = f(b) = 0 and f(x) is continuous on [a, b], then

(A) f(x) must be identically zero
(B) f'(x) may be different from zero for all x on [a, b]
(C) there exists at least one number ¢, a < ¢ < b, such that f'(c) = 0
(D)  f'(x) must exist for every x on (a, b)
(E) none of the Precedin g is true

R 85. Suppose y = f(x) = 2x* — 3x. If h(x) is the inverse function of fithen A'(-1) =
1 1

@ -1 ® c ©; ™1 ® 3

86. Suppose f(1) =2, £'(1) =3, and f(2) = 4. Then ( /Y(2)
| P 1 1
(A) equals —= (B) equals —— (C) equals —
3 4 4
(D) equals % ' (E) cannot be determined
87. f f(x) =x* = 3x* + 8x + 5 and g(x) = f-(x), then g'(5) =

1 1
(A) 8 . (B) 3 © 1 D) 55 (Ey 5
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~ 88. Suppose lim 8X-80) _y 1t follows necessarily that
X3 x

(A) gisnotdefinedatx=0

(B) gisnotcontinuous atx=0

(C) the limit of g(x) as x approaches 0 equals 1
M gM=1

(B} g'(H=0

Use this graph of y = f(x) for Questions 89 and 90.

89. f'(3) is most closely approximated by

(A) 03 ®) 0.8 ) 15 D)y 1.8 (E)y 2
90. The rate of change of f(x) is least at x =

Ay -3 B) -1.3 < o0 @ 07 E 27

Use tﬁe'following definition of the symmetric difference quotient for f'(x,) for
Questions 91-93: For small values of ,

Jlxy + )= f(x, = h)
2h '

- )=

91. For flx) = 5%, what is the estimate of f'(2) obtained by using the symmetric differ-
ence quotient with 2 = 0.03?

(A) 25029 (B) 40236 (C) 40252 (D) 41223 (E) 80.503

92. To how many places is the symmeiric difference quotient accurate when it is used to
approximate f'(0) for f(x) = 4* and h = 0.08?

(ay 1 By 2 Cy 3 b)) 4 (E) more than 4
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, d
95, If % f(x) = g(x} and A(x) = sin x, then g f(h(x)) equals

(A) g(sinx) (B) cosx-g(x) € g™
(D) cosx-g(sinx) (E) sin x - g(sin x)

Questions 97-101 are based on the following graph of f(x), sllcchhed on-6=sx=<7,
Assume the horizontal and vertical grid lines are equally spaced at unit intervals.

y=fx)
A

3
\
o \
= x
£ A5 4 2 -3 i \01 2 3 4 5 -6 /1
/ -1
LI /

97. On the interval 1 <x <2, f(x) equals

(A) —x-2 B) —=x-3 © —=x-4 D) —=x+2 (E) x-2

98. Over which of the following intervals does f’(x) equal zero?
L (-6-3) I (3-1) 1. (2,5)

(A) Tonly (B) IIonly (C) TandIIonly
(D) Tand III only () Il and III only

99. How many points of discontinuit_;y does f*(x) have on the interval —6 < x < 79

(A) none B) 2 (© 3 D) 4 (E) 5

100. For -6 <x < -3, f'(x) equals

A) —3— ® -1 © 1 g ® 2

101. Which of the following statements about the graph of f'(x) is false?

(A) Tt consists of six horizontal segments.
(B) It has four jump discontinuities.
(C) f'(x) is discontinuous at each x in the set {-3.-1,1,2,5}.

(D)  f'(x) ranges from -3 to 2. ) 7
(E) Ontheinterval -1 <x <1, f'(x) = 3. E'AH l@ﬂ



